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1 Introduction

In the RAN Plenary #58 meeting, a study item for LTE device to device (D2D) proximity services was approved [1] with the objective of evaluating the feasibility of LTE device-to-device proximity services, including both proximity discovery and D2D communication.

The study item also identified the following RAN3 related aspects: 

	3)
Identify and evaluate options, solutions and enhancements to the LTE RAN protocols within network coverage [RAN2 primary, RAN3 secondary]:

a)
to enable proximal device discovery among devices under continuous network management and control, 

b)
to enable direct communication connection establishment between devices under continuous network management and control,  

c)
to allow service continuity to/from the macro network


In a previous contribution in RAN3#82 [2], the SI Rapporteur presented a concise overview of the status of the D2D SI in the RAN Plenary, RAN1, and RAN2 working groups. It was noted that in the RAN Plenary #61, an agreement was reached prioritizing D2D communication Public Safety applications, in Rel. 12. This agreement was communicated to RAN WGs in LS RP-131405 [3]. 

Proposal 1: with regards to D2D direction communication and service continuity, RAN3 should focus on the priorities of the public safety community, for Rel. 12.

2 Service Continuity
Previous contributions [4], [5] have discussed the challenges of ensuring service continuity between direct communication and communication over the EPC-anchored path. It is recognized that service continuity may have a significant impact on procedures for mobility and path switch, and may entail changes to various network interfaces, such as S1 and X2. 
However, in reference [6] the UK Home Office and the US Dept of Commerce, analyzed and prioritized the core functions of ProSe as identified by SA2. One of the conclusions of [6] is that Service Continuity direct communication and EPC-anchored communication would be nice-to-have, but is not a priority for public safety services in Rel. 12. Therefore, service continuity was not included in the agreed list of features for Rel. 12 [3]. As such, it is our understanding that RAN3 does not need to address service continuity between D2D and EPC-anchored in the Rel. 12 timeframe.

Observation 1: Service continuity between direct communication and communication over the EPC-anchored path is not a priority for Rel. 12.

3 Inter-cell Coordination of D2D Communication Resources
RAN2 reached the following agreements regarding D2D communication RAN2#84:

	Agreements
1
UEs in-coverage and out-of-coverage need to be aware of a resource pool (time/frequency) for D2D communication reception. 

FFS how UEs are configured with the reception pool. 

FFS how transmission resources are handled/allocated.




In [7] the implications of this agreement were analyzed, and a solution was proposed to address the allocation of resource for D2D communication in three scenarios:

· Scenario 1: the D2D communication group is completely in the coverage of one LTE cell;

· Scenario 2: the D2D communication group spans over more than one LTE cell;

· Scenario 3: the D2D communication group spans over in-coverage and out-of-coverage of LTE.

It was noted in [7] that for Scenario 2, some members of the D2D communication group could be located in the coverage of a LTE cell, say cell-A, while some others are within the coverage of a neighboring cell, cell-B (Figure 1). The cell-A and cell-B configure their D2D transmission pools as pool-A and pool-B respectively, and pool-A and pool-B could be different from each other. A member of a communication group needs to receive in both these pool-A and pool-B, in order to hear D2D transmissions from all the other members in the same group. 
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Figure 1. UEs at different location use different reception pools
Based on this observation, it was proposed that an eNB update its neighboring cells, whenever the transmission pool for a given communication group is changed or assigned new resources. This facilitates coordination of D2D transmission resource between neighboring eNBs, in order to control interference to D2D UEs in different cells. In addition, the serving cell can update the reception pool of UEs that it serves, which belong to a particular communication group. Figure 2 is a simplified illustration of this procedure. 
Observation 2: Information about the scheduled D2D transmit resources should be communicated to neighboring eNBs to enable intercell D2D communication.

Proposal 2: RAN3 should analyze and define an efficient method to exchange scheduled D2D transmit resources between eNBs. 
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Figure 2. Resource allocation for D2D communication intercellular case

4 Conclusion

In this paper we analyzed the key considerations impacting RAN3 with regards to D2D communication in Rel. 12. We concluded that the main issue for RAN3 to consider in Rel. 12 is the exchange of assigned D2D transmission resources between neighboring eNBs. This information exchange will facilitate the support efficient intercell D2D communications.
We have the following observations and proposals:

Observation 1: Service continuity between direct communication and communication over the EPC-anchored path is not a priority for Rel. 12.

Observation 2: Information about the scheduled D2D transmit resources should be communicated to neighboring eNBs to enable intercell D2D communication.

Proposal 1: with regards to D2D direction communication and service continuity, RAN3 should focus on the priorities of the public safety community, for Rel. 12 

Proposal 2: RAN3 should analyze and define an efficient method to exchange scheduled D2D transmit resources between eNBs. 
Proposal 3: Capture the message flows of section 3 in TR 36.843 [8].
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